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FIELD 

[0001] Various embodiments described below relate generally to displays for 
mobile electronic devices, more particularly but not exclusively to, overlays for 
touchscreen displays for mobile electronic devices. 

BACKGROUND 

[0002] Some mobile or handheld electronic devices (e.g., personal digital 
assistants or PDAs, tablet personal computer or tablet PC, etc.) typically include 
hardware buttons and a touchscreen. The touchscreen can be used to display a "virtual" 
keypad, keyboard or other input mechanism graphics (also referred to herein as "virtual 
buttons") that can be activated by the user (e.g., by using a finger to press a button) to 
perform input functions. 

[0003] Due to the small size and power saving designs of typical mobile 
electronic devices, such devices generally have some undesirable limitations. For 
example, a typical mobile electronic device's display is relatively small, forcing the 
displayed virtual buttons to be relatively small, which tends to increase a user's difficulty 
in using a finger to pressing a virtual button. Thus, many such mobile electronic devices 
suggest the use of (and may even provide) a stylus so that the user can accurately activate 
the desired virtual button. Also, the user generally has to look at the display in order to 
activate the desired virtual button (as opposed to hardware buttons that may be identified 
tactilely in some applications) because there are no tactile indications of the boundaries 
between the virtual buttons. In addition, to save power, the display's backlight may be 
turned off for significant periods of time (e.g., when the mobile electronic device has not 
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been used for a selected time period). When the backlight is turned off, a user may have 
difficulty seeing the virtual buttons. 

SUMMARY 

[0004] In accordance with aspects of the various described embodiments, a 
tactile overlay for a touchscreen display is provided. For example, in one application the 
touchscreen display is part of a mobile electronic device such as a PDA. In one aspect, 
the overlay includes one or more button structures, a flexible resilient layer (also referred 
to herein as a membrane), and one or more nibs corresponding to the one or more button 
structures. The overlay is disposed over and in propinquity with the touchscreen display, 
with button and corresponding nib structure(s) of the overlay corresponding to virtual 
buttons that are displayed by the touchscreen display. The button structure(s) and 
corresponding nibs are positioned on the overlay so that a user can press a button 
structure, which causes the corresponding nib to touch a desired virtual button being 
displayed by the touchscreen display, as if being touched by a stylus. The flexible 
resilient layer causes the nib to return to original position, breaking contact with the 
touchscreen display. This aspect can advantageously allow a user to accurately operate 
the virtual buttons without having to look at the touchscreen display. 

[0005] In some embodiments, the button structure(s), membrane and nib(s) of 
the overlay are made of a translucent material so that a user may see virtual buttons 
displayed by the underlying touchscreen display initially, and then rely on the sense of 
touch to operate the virtual buttons afterwards. 
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[0006] In another aspect, the button structure(s) of the overlay include haptic 
structures that provide tactile feedback and/or sounds (e.g., a "click" sound) that allow a 
user to know that the button structure was pressed. 

[0007] In another aspect, the overlay includes button structures in the form of a 
QWERTY keyboard. This overlay can be advantageously used with mobile electronic 
devices that are configured with a virtual QWERTY keyboard. 

[0008] In yet another embodiment, the overlay includes a lighting device that 
can be used to illuminate the button structures so that a user can see the button structures 
under low-light conditions. 

[0009] In still another embodiment, the overlay includes a redirector that can be 
positioned over the infrared port of some mobile electronic devices. The redirector is 
used to change the direction of the infrared beam so that a user can simultaneously view 
the button structure(s) of the overlay while directing an infrared beam toward a desired 
target (e.g., an appliance that can be remotely controlled by the mobile electronic device 
via an infrared beam). 

[0010] In another embodiment, the overlay includes a captive slider button with 
a respective nib such that when the user actuates the slider button by pressing and sliding 
it, the nib in turn actuates a virtual slider on the touch screen display. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] Non-limiting and non-exhaustive embodiments are described with 
reference to the following figures, wherein like reference numerals refer to like parts 
throughout the various views unless otherwise specified. 
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[0012] FIG. 1 is a perspective diagram illustrating a mobile electronic device 
and an overlay according to one embodiment. 

[0013] FIG. 2 is a side elevation illustrating a portion of the mobile electronic 
device and the overlay operationally coupled to the mobile electronic device. 

[0014] FIG. 3 is a diagram illustrating a button structure layout of an overlay, 
according to one embodiment. 

DETAILED DESCRIPTION 

[0015] FIG. 1 illustrates an embodiment of an overlay 10 1, which has button 
structures 103 extending from one of its surfaces. In the illustrated example, overlay 101 
is to be used as an accessory to a mobile or handheld electronic device 105 having a 
touchscreen display 107. Button structures 103 have corresponding nibs (see FIG. 2) on 
the surface of overlay 101 that faces electronic device 105. 

[0016] The portion of overlay 101 illustrated in FIG. 2 shows a button 
structure 103 with a nib 201, both formed on a flexible and resilient layer or 
membrane 203. Button structures 103 can be sized so that a finger can easily press a 
button structure without inadvertently pressing a neighboring button structure. The 
nibs 201 can be relatively smaller (e.g., having a contact point on touchscreen 
display 107 similar in size to that of a stylus). 

[0017] In one embodiment, membrane 203 is made from a clear polycarbonate 
material that provides adequate flexibility and resiliency, and the button structures 103 
and nibs 201 are made from a clear acrylic material. In this embodiment, button 
structures 103 and nibs 201 are attached to membrane 203 using a suitable adhesive (e.g., 
acrylic cement solvent). This embodiment allows a user to view the underlying virtual 
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buttons through these translucent materials. In other embodiments, the same material can 
be used to implement the membrane, button structures and nibs. In still other 
embodiments, different materials can be used to implement the membrane, button 
structures and nibs of overlay 101. 

[0018] In still other embodiments, membrane 203 may be implemented using a 
fiber optic plate; e.g., a plate that resembles a slice taken from a bundle of a large number 
of parallel touching optical fibers, the slice being taken perpendicularly from the 
longitudinal axis of the bundle. The fiber optic plate in effect implements a large number 
of parallel waveguides that direct light from one side of the plate to the other. 

[0019] Referring again to FIG. 1, the example electronic device 105 is a so- 
called personal digital assistant or PDA. In other applications, electronic device 105 can 
be a cellular telephone with touchscreen display, a tablet personal computer (PC), a 
remote control for an appliance, and the like. Touchscreen display 107 is typically used 
to display virtual buttons that allow a user to perform input functions on electronic 
device 105. 

[0020] Overlay 101 is attached to electronic device 105 in any suitable manner. 
For example, many mobile electronic devices have its touchscreen display recessed so 
that overlay 101 may be press fitted into the recess. In other embodiments, overlay 101 
may be part of or inserted into a sleeve into which electronic device 105 may be inserted. 
Similarly, overlay 101 may be part of or inserted into a cover that is attached to the body 
of electronic device 105. In a similar manner, overlay 101 may be formed as part of a 
replacement faceplate designed for electronic device 105. Similar sleeves, covers and 
faceplates are commercially available for some electronic devices and can be modified to 
accept or incorporate an overlay. In other embodiments, adhesive and/or mechanical 
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fasteners (e.g., screws) may be used to attach overlay 101 to electronic device 105. In 
still other embodiments, a mechanical attachment means (e.g., clips, Velcro® or Gecko 
Tape™, etc.) can be used to removably attach overlay 101 to electronic device 105. In 
this embodiment, overlay 101 is attached to electronic device 105 so that none of the 
nibs 201 (FIG. 2) contact touchscreen display 107 unless a button structure is pressed. In 
this embodiment, the nibs 201 are located on overlay 101 so that they are substantially 
centered on a corresponding virtual button to be displayed by touchscreen display 107 
(e.g., see FIG. 3). 

[0021] A user can use overlay 101 to accurately operate virtual button 
displayed by touchscreen display 107 under limiting circumstances (e.g., large fingers, 
low-light conditions, etc. as described above). For example, in one application, 
overlay 101 is operationally coupled to mobile electronic device 105 so that a user can 
press the button structures 103 to operate virtual buttons displayed by touchscreen 
display 107. The overlay is formed so that when a user presses a button structure 103, 
the corresponding nib 201 (FIG. 2) moves or extends from the surrounding portion of the 
overlay to contact the desired virtual button. In one embodiment, each nib moves or 
extends away from the surrounding portion of the overlay substantially independently of 
other nibs so that only the desired virtual button is pressed. When the user stops pressing 
the button structure, the resiliency of membrane 203 causes the nib to move away from 
(thereby breaking contact with) the surface of touchscreen display 107. The button 
structures 103 provide a means that advantageously allows a user to accurately operate 
the virtual buttons by touch, reducing the need to look at the virtual buttons being 
displayed by the touchscreen display 107. 
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[0022] In an alternative embodiment, button structures 103 are made using 
haptic technology to provide a further indication (e.g., a "click 55 or other sound and/or 
feel) that a button was pressed. Suitable haptic devices are commercially available (e.g., 
those used in some keypads). The audio/mechanical feedback provided by haptic devices 
provides confirmation that the button structure was correctly pressed, which is desirable 
to many users. 

[0023] In another embodiment, overlay 101 is configured so that button 
structures 103 are in the form of a QWERTY keyboard. This overlay can be 
advantageously used with electronic devices that do not have enough space for a 
hardware QWERTY keyboard. A user that wishes to use a QWERTY keyboard to input 
data into such an electronic device can obtain software that implements a virtual 
QWERTY keyboard along with a "QWERTY" overlay 101. 

[0024] In yet another embodiment, overlay 101 includes a lighting device (not 
shown) that can be used to illuminate the button structures so that a user can see the 
button structures under low-light conditions. For example, overlay 101 can include a 
light emitting diode (LED) and a power source (e.g., a battery) that is configured to 
provide edge lighting of the overlay. In one embodiment, the power source can be turned 
on and off using one of the button structures of the overlay. 

[0025] In another embodiment, overlay 101 includes a cutout slot (not shown) 
that houses a button on the top side and a respective nib on the other side such that the 
slider button is captive and is forced to move only along the slot and up and down similar 
to the other buttons. When the user actuates the slider button by pressing and sliding it, 
the nib in turn actuates a virtual slider on the touch screen display. 
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EXAMPLE APPLICATION OF TACTILE OVERLAY 
[0026] In one application, overlay 101 is used as an accessory to improve the 
performance of a PDA device (with infrared port) that is configured to operate as a 
remote control for one or more appliances (e.g., a television, video cassette recorder, a 
stereo, etc.). In one embodiment, the PDA device is configured with universal remote 
controller software package such as, for example, "TV Remote Controller 5.5", which is 
available from PDAwin.com. In this embodiment, a user can program a desired virtual 
button arrangement using this software. For example, in one embodiment, a user can 
arrange the virtual buttons to correspond to the button structures of the overlay illustrated 
in FIG. 3 (described further below). The software enables the PDA device to operate as a 
universal remote control for various household appliances. 

[0027] FIG. 3 illustrates a button structure layout of overlay 101, according to 
one embodiment. In this embodiment, button structures 103 include button structures 
that have a raised portion 103 A that a user can discern by sense of touch. The raised 
portion of the button structure can be used to differentiate one set of similar button 
structures from another set. For example, in the layout of FIG. 3, the top pair of 
triangular button structures on the right side of overlay 101 have raised portions 103 A to 
indicate that the top set is used for a preselected function (e.g., to change channels). On 
the other hand, the lower pair of triangular button structures 103 on the right side of 
overlay 101 do not have raised portions to indicate that the bottom set is used for a 
different preselected function (e.g., to change volume). In addition, in this embodiment, 
button structures 103 include a button structure that has a circular ridge 103B that can be 
used to indicate the position of that button structure relative to other associated button 
structures (e.g., the middle numeric "key" of a numeric keypad). In other embodiments, 
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different topographic features can be formed in selected button structures to provide 
indications for particular functions, locations or other selected parameter. These 
topographic features can advantageously help a user to press desired button structures 
without having to look at the overlay. This feature can be advantageous for users that 
like to point the IR port of the PDA device at the desired appliance when changing a 
channel, volume, etc. 

[0028] In an alternative embodiment, overlay 101 includes a redirector (not 
shown) that is positioned over the infrared port of the PDA device. The redirector is used 
to change the direction of the infrared beam so that a user can simultaneously view the 
button structure(s) of the overlay while directing an infrared beam toward a desired 
appliance. For example, in one embodiment the redirector could be implemented using a 
fiber optic plate (similar to that described above) with a bend in the optical fiber 
segments that form the plate. In such an embodiment, the overlay can be formed so that 
the redirector resembles a flange-like structure at the top side of the overlay, whereby the 
redirector covers the IR port of the PDA device. Other optical structures (e.g., a mirror, 
prism, etc.) can be used to implement the redirector in other embodiments. 

[0029] Reference has been made throughout this specification to "one 
embodiment," "an embodiment," or "an example embodiment" meaning that a particular 
described feature, structure, or characteristic is included in at least one embodiment of the 
present invention. Thus, usage of such phrases may refer to more than just one 
embodiment. Furthermore, the described features, structures, or characteristics may be 
combined in any suitable manner in one or more embodiments. 

[0030] One skilled in the relevant art may recognize, however, that the 
invention may be practiced without one or more of the specific details, or with other 
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methods, resources, materials, etc. In other instances, well known structures, resources, 
or operations have not been shown or described in detail merely to avoid obscuring 
aspects of the embodiments being described. 

[0031] While example embodiments and applications have been illustrated and 
described, it is to be understood that the invention is not limited to the precise 
configuration and resources described above. Various modifications, changes, and 
variations apparent to those skilled in the art may be made in the arrangement, operation, 
and details of the methods and systems of the present invention disclosed herein without 
departing from the scope of the claimed invention. 



10 



